The plateau of sub-Antarctic Macquarie Island supports an open short herb, feldmark vegetation that is markedly affected by the prevailing strong westerly winds. This paper reports on a line transect survey carried out in 1980 which documents variation then apparent in species composition in this vegetation. Sixty-two species were recorded, with plant occurrences along 16 transects ranging from 16.7-99.5%. The cushion plant Azorella macquariensis Orchard was an important component of the plateau vegetation: it occurred at 14 of the 16 sites surveyed, with occurrences up to 50%. The dieback reported in Azorella macquariensis in 2008 was, by 2012, regarded as extensive and severe throughout its range. The data presented here well precede the first records of the dieback, and contribute to early descriptive data against which future developments in the plateau vegetation of Macquarie Island can be evaluated.
INTRODUCTION
In a part of the world that is principally ocean, sub-Antarctic land is a rare resource. The few sub-Antarctic islands support extremely interesting vegetation, rare on the world scale. Macquarie Island, 158°55'E; 54°30'S, is no exception. Its flora is known to include 47 species of vascular plants of which four are endemic (Flora of Australia 1993 , Clements & Jones 2007 , 86 species of mosses (Seppelt 2004 , Ochyra et al. 2008 ) and 51 species of liverworts (Selkirk et al. 1990) . Its treeless vegetation ranges from tall tussock grasses on coastal slopes to an open, discontinuous short herb, tundra-like vegetation, known as feldmark, on the island's plateau above about 200 m (Carmichael 2007 , Selkirk 2007 , 2009 ). In the cool, cloudy, moist sub-Antarctic climate this distinctive vegetation is strongly affected by the extremely windy conditions, blowing predominantly from the west and northwest (Bureau of Meteorology 2012) .
Macquarie Island's earliest human visitors were seafarers concerned with the seal fur and oil trades, but once its location became known in 1810, Macquarie Island and its vegetation became of interest to explorers and scientists. In 1894 Professor A. Hamilton of the University of Otago spent two weeks on the island, long enough to visit parts of the plateau. He wrote: "The tussocks and the Stilbocarpa become smaller as you ascend and, at about 300 feet, you gain a plateau so swept by the Antarctic gales that vegetation is reduced to compact, closely growing mosses, small Uncinias, and the conspicuous cushion-like masses of Azorella selago… Round the tops of the hills the wind has cut out wonderful terraces, from a few inches to a foot or two in height, with completely bare rock much disintegrated by the weather on top" (Hamilton 1894, p. 564) .
As part of a detailed and thorough study of Macquarie Island flora and vegetation, Taylor (1955a) mapped the vegetation of the whole island at a scale of 1 inch to the mile (approximately 1:63 000), using four categories: feldmark, bare ground, wet tussock, subglacial herbfield. He described species and growth forms of plants in the plateau vegetation he called "Feldmark Formation", comprising the Azorella selago alliance with three associations and the Dicranoweisia antarctica alliance with one association. He noted the effects of wind on growth form and species composition, observing that "…increasing wind exposure successively favours the various associations, Azorella selago, Azorella selago-Rhacomitrium crispulum, Rhacomitrium crispulum, and Dicranoweisia antarctica in that order" (Taylor 1955a, p. 83) .
Botanical nomenclature and spelling have changed since Taylor's (1955a) study. The species of Azorella on Macquarie Island is now recognised as the endemic A. macquariensis (Orchard 1989) ; Dicranoweisia antarctica is now Hymenoloma antarcticum (Ochyra & Broughton 2004) ; Rhacomitrium has become Racomitrium. Taylor's references to Dicranoweisia antarctica in fact referred to Ditrichum strictum (Ashton & Gill 1965) . Taylor (1955b) described in detail the structure and vegetation of two forms of feldmark terraces that he designated "windward" and "leeward". Ashton & Gill (1965) proposed an alternative to Taylor's vegetation classification, considering the feldmark as a complex Azorella-Ditrichum alliance, comprising a number of associations that occur on particular sites. They described the floristic simplification that occurs in response to increased wind exposure on both windward and leeward slopes, and considered the associations recognised by Taylor as convenient points of reference in a continuous gradation.
Utilising aerial photography and satellite imagery that was then available, Selkirk & Adamson (1998a, b) took a structural approach in producing a map of the vegetation and drainage patterns on Macquarie Island. They included within their category "open short herb vegetation", Taylor's (1955a) Feldmark Formation, Ashton & Gill's (1965) Azorella-Ditrichum alliance, and Adamson et al.'s (1993) sparse vegetation on unfavourable soils.
The considerable variability of vegetation on Macquarie Island in relation to environmental factors (aspect, altitude, wind exposure, soil type) has been noted by authors since Hamilton (1894) 
METHODS
During January-March 1980, 16 line transects were studied at locations on the plateau of Macquarie Island: two sites on Windy Ridge, three sites to the north of Boot Hill, one site on the eastern lower slopes of Mt Law, two sites above the southwestern corner of the Green Gorge basin, two sites on the northern slopes of North Mountain, two sites on the western slopes of North Mountain, two sites on a ridge above the northern end of Sandy Bay, and two sites to the north of Prion Lake ( fig. 1, pl. 1 ). As the study did not envisage revisiting the sites, precise locations of the transects were not recorded; map grid references were not noted and GPS technology was not then widely available.
Along a 20 m tape, fixed at each end, the species of first contact was recorded at 1 cm intervals (pl. 1A), hence there were 2000 species records per transect. From these data, percentage occurrences of species were calculated for each location (table 1) . Identifications were made in the field with the aid of hand lenses. While most taxa could be identified to species level, some could only be determined to genus level and five (one species of moss, two species of liverwort and two species of lichen) were not able to be identified. Voucher specimens were not collected for later confirmation of identifications. At seven of the sites, observations of dead plants were recorded (tables 1, 2).
Although it is recognised that some taxonomic interpretations may change, the 1980 field identifications have been retained with names updated to accord with Flora of Australia (1993) for vascular plants, Seppelt (2004) and Ochyra & Broughton (2004) for mosses, McCarthy (2003) for liverworts, and Kantvilas & Seppelt (1992) for lichens.
RESULTS
The observations recorded in table 1 confirm the extremely variable nature of the open short herb, feldmark vegetation that has been described on the Macquarie Island plateau (Taylor 1955a , Ashton & Gill 1965 , Selkirk & Seppelt 1984 , Selkirk et al. 1990 . Total vegetation occurrences ranged from 16.7% at the Boot Hill 3 site to 99.5% at the southwest Green Gorge 2 site. The three Boot Hill sites were in the area of serpentinite and harzburgite soils which support extremely sparse feldmark-type vegetation (Adamson et al. 1993 , Selkirk & Adamson 1998a . The southwest Green Gorge sites were terraced, site 2 with continuous vegetation , Selkirk 1998 . In total, 62 species were recorded of which 17 species were angiosperms, one was fern, 18 were mosses, 12 were liverworts and 14 were lichens. At least for the mosses the species total is an understatement as the species of Andreaea (of which seven are now known from the island, Seppelt 2004) could not be distinguished in the field.
The five species with occurrences at the largest number of sites, the angiosperms Azorella macquariensis, Agrostis magellanica and Luzula crinita, and the mosses Racomitrium crispulum and Ditrichum strictum were described as dominant, co-dominant or frequent by Taylor (1955a) In the present study (tables 1, 2), A. macquariensis occurred at 14 of the 16 sites; occurrences ranged from zero at the north Prion Lake sites to nearly 50% at the Mt Law site. In the transects from which dead Azorella was recorded, total Azorella occurrences were less than 10%; of this only 4% was dead at west North Mountain 2 while all was dead at Boot Hill 1.
Agrostis magellanica occurred at 14 of the 16 sites; occurrences ranged from zero at the Windy Ridge sites to 16.75% at the north North Mountain 1 site. In each of the seven transects from which dead plants were recorded, total Agrostis occurrences were less than 6%, and at only one, Sandy Bay Ridge 1, was there dead Agrostis (5.50% of total occurrences at the site).
Luzula crinita occurred at 14 of the 16 sites; occurrences ranged from zero at the Boot Hill sites to 10.22% at the Sandy Bay Ridge 2 site. In each of the seven transects from which dead plants were recorded, total Luzula occurrences were less than 6%, and at only one, the west North Mountain 1 site, was there dead Luzula (0.4% of total occurrences at the site). Racomitrium crispulum occurred at each of the 16 sites; occurrences ranged from 0.05% at the Boot Hill 2 site to 20.45% at the Windy Ridge 1 site. At all seven transects from which dead plants were recorded, dead plants of R. crispulum were recorded, ranging from 3.26% of R. crispulum occurrences at west North Mountain 2 to 39.36% of R. crispulum occurrences at Windy Ridge 1.
Ditrichum strictum occurred at 12 of the 16 sites; occurrence ranged from zero at the Mt Law, southwest Green Gorge 1 and 2, and west North Mountain 2 sites to nearly 30% at the north Prion Lake 1 site. In the seven transects from which dead plants were recorded, total D. strictum occurrence was between 0 and nearly 30%; dead plants constituted between 0 and 23% of D. strictum occurrences (table 2) . The transect data show that there were dead plants of 14 species recorded in 1980 (table 2); the cause of the deaths is unknown. In contrast to the present situation with A. macquariensis, the dead plants generally constituted only modest proportions of the vegetation at any given site. For instance, dead plants constituting 100% of the total occurrences of A. macquariensis at the Boot Hill 1 site actually represented only 0.6% of total plant occurrences at that site. Similarly, the high value of dead plants making up 50% of Racomitrium pruinosum occurrences at the Windy Ridge 1 site is at a location where this species makes up only 0.2% of total plant occurrences.
In a line intercept study of a 300-foot (91.44-m) transect downslope to the west on North Mountain, Ashton & Gill (1965) reported similarly modest percentages of dead plants: A. macquariensis constituted 15.8% of occurrences of which 11.4% were dead and R. crispulum constituted 21.9% of occurrences of which 7.8% were dead. In Taylor's (1955a) tables of floristic lists 23 species of vascular plants, 11 species of mosses, liverworts as a group and lichens as a group were assigned to the categories "dominant, co-dominant, abundant, frequent, common, occasional, rare, very rare". Ashton & Gill (1965) Through such future monitoring answers will emerge to many questions of interest concerning future vegetation on Macquarie Island's plateau, including whether the same species will recolonise areas affected by A. macquariensis dieback (from the soil seed bank, or from living plants remaining in the few isolated unaffected areas on the island) when and if present environmental perturbations stabilise; whether a subset of the previous vegetation will expand and form a different floristic mix; whether species now present elsewhere on the island will extend their ranges on the plateau; and whether species not presently on the island, i.e., alien species, will become established on the plateau. It is fervently to be hoped that present and future research management strategies and recovery plan (Threatened Species Section 2012) will be successful in conserving A. macquariensis so that this species will continue to have a role in the interesting, rare plateau vegetation of Macquarie Island. 
A B C D PLATE 1 (A) Transect study in progress at continuous vegetation site southwest of Green Gorge, February 1980. (B) Vegetation between Boot Hill and North Mountain, March 1980. (C) Vegetation to the north of Prion Lake, February 1980. (D) Vegetation on western slopes of North Mountain, February 1980.

